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Introduction


This document addresses the performance of the loop filter (Annex J) followed by a post filter. The loop filter gives special attention to the block edges.  I therefore tried to develop a simple post filter that treats all pixels equally regardless of where they are located in the block.  The filtering procedure is then first to use the modified loop filter followed by the post filter. (Needless to say, the postfilter need not be be defined in a standard but still a possible definition of a post filter could be included as informative text).  The postfilter I used make use of the same look up tables as defined for the loop filter.





Definition of the post filter.


The one-dimensional version of the filter will be described.  To obtain a two dimensional effect, the filter is first used in one direction (for instance horizontal) and then in the other (vertical) direction.  The pixels A,B,C,D,E,F,G(,H) are aligned horizontally or vertically.  A new value -D1 - for D will be produced by the filter:


D1 = D + Filter((A+B+C+E+F+G-6D)/8,Strength1)	when filtering in the first direction.


D1 = D + Filter((A+B+C+E+F+G-6D)/8, Strength2)	when filtering in the second direction.


For definition of the function Filter() see definition of the modified loop filter (Document  Q15-A-12). Strength1 and Strength2 may be different to better adapt the total filter strength to QUANT.  The relation between strength1,2 and QUANT is given in the table below.  Strength1,2 may be related to QUANT for the macroblock where D belongs or to some average value of QUANT over parts of the frame or over the whole frame.
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Complexity


A major part of the impulse response function may be implemented by a sliding window technique.  Assume that we have produced the sum S0=A+B+C+D+E+F+G for construction of D1.  Then to construct E1 we need:


S1 = S0-A+H


E1 = E + Filter((S1+E)/8-E, Strength1,2)


Thereby the number of operations needed is reduced and consist only of adds and shifts - and a table look up.





Performance


Simulations were performed on the QCIF sequences HALL MONITOR, SILENT VOICE, NEWS and FOREMAN.  Simulations were also made on the CIF sequence PARIS.  A frame rate of 10 fps was used.  No other option than Annex J was used.  The objective results are given in the table below.  The bitrates and SNR values are listed for the three cases:


Use of the present Annex J filter.


Use of the modified loop filter (see Document  Q15-A-12).


Use of the modified loop filter followed by the here defined post filter.
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The results will be demonstrated on D1 tape in a split screen view.
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In addition to the three cases for H.263+, the MOMUSYS implementation of MPEG4 VM 7.0 was used for comparison.  The same frame rate was used and constant QP that resulted in bitrates close to the H.263+ simulations were used.  In addition to ‘standard MPEG4’ which includes ‘Unrestricted motion vector mode’ and ‘Advanced Prediction mode’, both deringing and deblocking filters defined in their Appendix C of VM 7.0 were switched on.


Conclusions


Using the modified loop filter followed by the here defined post filter results in a considerable subjective improvement.


The subjective improvement from the two filters seems to be ‘additive’ - in the sense that using both result in significantly better performance than using only one.


Only the loop filter has to be defined in the standard.  However, in view of the considerable gain with a postfilter it is proposed that informative definition of a possible postfilter should be considered included in the standard.


The definition in this document could be a candidate for such a postfilter.


It is desirable that more work is done on verifying that the relation between QUANT and Strength1,2 (given in the table) result in the best subjective quality for all values of QUANT.
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